One of the aspects of aging skin is a degeneration of the collagen matrix. To regenerate this matrix, fibroblasts need to be stimulated to produce new collagen. In this study, the effects of pulsed heat shocks of different temperatures on the expression of procollagen 1, procollagen 3, hsp47, and hsp70 of human dermal fibroblasts in ex vivo skin are investigated.
Introduction
One of the aspects of aging skin is a degeneration of the collagen matrix. To regenerate this matrix, fibroblasts need to be stimulated to produce new collagen. In this study, the effects of pulsed heat shocks of different temperatures on the expression of procollagen 1, procollagen 3, hsp47, and hsp70 of human dermal fibroblasts in ex vivo skin are investigated.
Materials & Methods
The heat shocks were applied by immersing the skin samples ( = 2mm and h = 1mm) for 8 or 10 seconds in heated PBS to achieve 45⁰C and 60⁰C.
Metabolic activity at the different temperatures was measured directly after the heat shocks. Histological analysis was carried out making use of a PicroSirius red and Haematoxylin staining. Quantative PCR was performed at 95 minutes after the heat shock to determine expression levels relative to the reference temperature.
Results
The metabolic activity and the results of the dead-alive staining (figure 2) do not show any change after a heat shock of 45 or 60⁰C.
The PicroSirius red and haematoxylin staining reveal no structural damage after a heat shock up to10 seconds at 60⁰C (figure 3a-c). After being heated at 60⁰C for one hour, however, severe damage of cells and structure of the collagen network is observed (figure 3d).
As depicted in figure 4 , the 60⁰C heat shock of 10 seconds has a more substantial effect on procollagen type 1 and type 3, hsp47 and hsp70 than the heat shock of 45⁰C.
Discussion
These data show that the 45ºC heat shocks do not stimulate the cells in each skin sample of each patient. The substantial increased expression of procollagen type 1 and 3 and hsp47 after the heat shock of 60⁰C, however, suggests stimulation of the fibroblasts in ex vivo skin as a reaction to the heat shocks. This implies that in the living dermis heat shocks induce regeneration of the collagen network.
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